An attempt is made to apply a light cone dominance technique to the deep inelastic el ec troproduc tion of pions. A scaling law is derived which is in agreement with preliminary data.
The structure of current commutators near the light cone has provided an illuminating basis for the description of the scaling phenomena observed in deep inelastic electron-nucleon scattering experiments.
[I] The present -paper is devoted to an attempt to apply such techniques to the special case where pions are electroproduced from nucleons. [2] Such a study is rather timely since preliminary data have already been reported and it is likely that more extensive data on this process will be forthcoming during the coming year. [3] Although this recent data is rather scant, we shall show that a naive application of light cone techniques gives a good description of the scaling phenomena thus far observed. Although it is not obvious that the structure of commutators near the light cone dominates such processes, we feel that it is still worth entertaining and investigating such a possibility in view of the rather limited application of such techniques to realistic experimental situations.
We shall say more of this below.
We begin by discussing the exclusive process where the final hadronic state consists of a pion and a nucleon only. The generalization to the inclusive case where the pion alone is detected is straightforward. In order to state our results in a form easily accessible to experiment we must first discuss the general structure of the cross section. In the center-of-mass (CM) system of the hadrons, the differential cross section can be expressed in terms of an equivalent virtual photoproduction cross section [4] ourselves to the case where the particle spins are unobserved. In terms of do/da, the measured electron cross section is
The main result of this paper can be summarized as follows: in the deep inelastic limit, i.e. when q2 --c -03 with w = -2Mv/q2 fixed, the TPV become functions of w and t 3 (k-~r)~, only. Hence in this limit,
4 do In other words, asymptotically, the combination W dt loses all dependence upon q2, Q and E , and becomes predominantly transverse in character. We now attempt to motivate these assertions.
Using the standard IS2 reduction formalism together with PCAC allows one to express Mp in the following way
Here, Ap represents the weak axial vector current, and f, the pion decay constant, and we have set k2 = 0. We now use the null-plane version of the Bjorken '1 theorem" [5] ; to this end we introduce light cone variables which, for an arbitrary vector at are defined as follows: a* = --j2 (a0 * aZ) and g1 = (ax, ay). The theorem then states that, in the limit q -00 with q,, q 1 , p and p' fixed,
We shall refer to the commutator that governs this limit as a null-plane commutator since causality requires that x -1 = 0 where x+= 0 (leaving x arbitrary in general). This theorem can easily be conjectured by observing that causality allows the step function 6 (x0) occurring in Eq. ii) The extension to the inclusive case is straightforward since the state I p'> is now replaced by an arbitrary state I N > and (14) becomes
The corresponding T clv (" M;N)MLN)* ) t hus retain their scaling character, the only difference being that they now also depend upon the invariant mass (WI) of the state I N > and the cross section is differential in this variable. In.other words, (4) is to be replaced by w4 d2c dWBdt -F(w, t, Wf2) .
There is recent data from Cornell [3] which gives d2a/dWr2dt '1 averaged" over angles 8 5 9.6' for two values of W (2.14 and 2.66 GeV) at the same value of w (4.1). Eq. (16) says that the spectra should be identical (even including the llelastictl peak) except for normalizations which should be in the ratio of = (2.66/2.14)4 = 2.41. The experiment finds that this is indeed the case and that the ratio of normalizations is -2.34. Obviously the separation of the various terms in Eq. (1) would be desirable and we look forward to comparing more detailed aspects of the data with our predictions.
iii) Although this agreement with experiment is encouraging there are some serious defects to the tlderivation*l. First of all, the limit required in the asymptotic expansion forces k2 -00 unless q, + p, -p, = 0; hence the formal limit must be taken rather delicately for we must always demand that (p-p'), be fixed at 4,. If this is done, k2 --kF and by choice of frame we can set kl = 0 (this does not affect the general form of our results). It would thus appear that setting k2 = 0 (as we did in Eq. (5)) is consistent and probably necessary for the technique to work. A related problem to this is the problem of the pion pole [7] ,
i. e. we know that MP must in general contain such a pole at k2= ,u2 yet it appears to be missing in the asymptotic form, Eq. (14). We have attempted to resolve this problem by appealing to the infamous DGS representation and have been able to show that, at least in the massless case, Eq. (8) reproduces the correct asymptotic expansion of the matrix element which does contain the pole.. An extension to the massive case may involve an assumption which requires that the light cone singularity dominates some distance into the light cone characterized by the particle mass. We shall expound upon these ideas in a later paper.
iv) Finally we present a somewhat different way of seeing the result con- 
Sub-
If we assume that in the asymptotic region only the seagull survives (i. e. ML -0), then our previous result, Eq. (lo), immediately follows.
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